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We, Badische Anilin-& Soda-Fabrik 
Aktiengesellschaft, a German Joint Stock 
Company of Ludwigshafen/Rhein, Gennany, 
do hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, to 
be particularly described in and by the follow- 
ing statement : — 

This invention relates to new, preferably 
water-soluble, tetrazaporphin dyes which con- 
tain, attached by way or an amino group, at 
least one group of the general formula : 
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25 



in which X denotes hydrazine or a hydrazine 
substituted by alkyl or acyl groups, and Y de- 
notes a chlorine or a bromine atom, a hydroxyl 
group, a sulphhydryl group, a sulphonic acid 
group, a primary, secondary or tertiary amino 
group, an ether group, a thio ether group or 
the radical of a hydrazine or substituted 
hydrazine. Furthermore, the invention relates 
to a process for the production of such dyes. 

The secondary or tertiary amino groups, 
the ether groups, the thioether groups or the 
substituted hydrazine groups may be of ali- 
phatic, cydoaliphatic, araliphatic, aromatic or 
heterocyclic nature and may bear further sub- 
stituents. They may be present especially, for 
example as low molecular weight alkylamino, 
[Pric 



alkyl ether or alkylthioether groups, such as 
monomethylamino groups, dimetfaylamino 
groups, ethoxyl groups, tert-butylmercapto 
groups, diethanolamino groups, isopropyl- 
amino groups or n-butylamino groups. Suit- 
able aromatic groups include amino, ether and 
thioether groups which contain one or two 
benzene rings, such as phenoxy groups, o-, 
m- or p-chloranilino groups or o- y m- or p- 
toluidino groups. Cydoaliphatic, araliphatic or 
heterocyclic amino, ether or thioether groups 
indude phenylethyi ether groups, N-cydo- 
hexyl amino groups or benzothiazolyl thio- 
ether groups. 

We have found that these valuable dyes of 
the tetrazaporphin series are obtained when 
one mole of 2,4,6-tribromo- or trichloro-1,3,5- 
triazine is reacted at temperatures of up to 
40°C. in any sequence with (a) one mole of a 
tetrazaporphin dye, preferably soluble in 
water, which contains at least one primary or 
secondary amino group, and (b) one mole of 
hydrazine or a hydrazine substituted by alkyl 
or acyl groups to form a binary condensa- 
tion product, the halogen atom present in the 
triazine ring is, if desired, substituted in the 
usual way by a hydroxyl group, a sulphhydryl 
group, a sulphonic add group, a primary, 
secondary or tertiary amino group, a thio- 
ether group or the radical of hydrazine or a 
substituted hydrazine. 

Water-soluble dyes are preferred for the 
reaction of cyanuric chloride or bromide, with 
tetrazaporphin dyes containing primary or 
secondary amino^ groups. These compounds 
preferably contain water-solubiiising groups 
which dissodate to give an ion of an add, 
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such as sulphonic acid groups, carboxylic The reaction of the 2,4,6-trihalogen-l,3,5- 
acid groups, sulphuric acid ester groups or triazines with tetrazaporphin dyes con taining 
aryjcarboxylic acid ester groups which bear at primary or secondary amino groups and with 
least one sulphonic acid group attached to the hydrazine or substituted by alkyl or acyl 
5 aryl radical groups may be carried out in the usual way in 70 

Tetrazaporphin dyes containing primary or any sequence in water or in organic solvents, 
secondary ammo groups may be derived from for example in alcohols, such as ethanol, in 
tetrazatetrabenzopoiphins, as for example ketones, such as acetone, in polar solvents, 
from metal-free phthalocyanine or from iron, such as N,N-dimethyifonnamide or N-m ethyl 
10 cobalt, nickel or aluminium phthalocyanine, pyrrolidone, or mixtures of the same with 75 
especially from copper phthalocyanine, or each other and/or with water and advantage - 
from substituted tetrazatetrabenzopoiphins, ously in the presence of acid-binding agents, 
for example phthalocyanines of a low degree for example alkali metal acetate, carbonates 
of halogenation, such as mono-, di- or tetra- or hydrogen carbonates, such as sodium acet- 
15 chlor copper phthalocyanines, from alkylated ate, potassium carbonate or sodium bi- 80 
or arylated phthalocyanines, such as di-, carbonate. 

tetra- or octa-phenyl copper phthalocyanines^ In the binary condensation products Con- 
or from phthalocyanines containing benzoyl, raining, attached by way of an amino group, 
phenoxy, phenyl-mercapto or phenyisul- the group of the above general formula I in 
20 phenyl copper phthalocyanine. Azaphthalo- which X denotes the radical of hydrazine or a * 85 
cyanines or naphtfiaphthalocyamnes, and also hydrazine substituted by alkyl or acyl groups, 
tetrazapoiphins which contain less than four and Y denotes a chlorine or bromine atom, 
or no benzo rings, for example tetramerhyl- the halogen atom Y attached to the triazine 
tetraphenyi- or octaphenyl-nickel or -copper ring may be exchanged for an OH — group by 
25 tetrazaporphins, tetramethyl- or tetraphenyi- hydrolysis, or for a sulphhydryl group, a 90 
tetxazadibenzoj^iphins may also form the sulphonic acid group, a primary, secondary or 
basis of the said tetrazaporphin derivatives. tertiary amino group, an ether or thioether 
The following compounds are examples of group, a radical of hydrazine or a substituted 
initial dyes of the tetrazaporphin series: hydrazine by treatment at temperatures of up 
30 tetxamino copper phthalocyanines or tetrakis- to 100°C with a metal sulphite or a metal sul- 95 
(ammamethyl) copper phthalocyanine, further phide, ammonia, primary or secondary ali- 
tetrazaporphin derivatives which contain phatic or aromatic amines or their sulphonic 
water-s^ubilising groups, especially sulphonic adds, aliphatic or aromatic alcoholates or 
acid groups, in the molecule, for example mercaptans, hydrazines or hydrazine deriva- 
35 tetrakis-amino copper phthalocyanine tetra- tives. 100 
sulphonic acid, bis, tris, or tetraltis-arnino- The new dyes, depending on molecular size, 
methyl copper phthalocyanine di-, rri- or advantageously contain the above group of 
tetra sulphonic add, bis-p-ammobenzoyl, bis- the general formula I from one to four times 
^amino-phenylmercapto or bis-p-amino- and preferably up to four water-solubilising 
40 phenylsulphonyl copper phthalocyanine sul- groups which dissociate to give an ion of an 105 
phonic acids or the tetrazaporphms contain- acid. In so far as they are water-soluble, they 
ing methylenearyl radicals substituted in the serve for dyeing and printing textile material 
aryl radical by hydroxyl, amino and sulphonic of natural or synthetic linear polyamides, such 
acid groups obtainable by the process known as wool, natural silk polycapr o lactam, and 
45 from British Patent Specification No. 827,569 also for dyeing leather and paper. 110 
by reaction of halogenmethyl tetrazaporphins In the form of their methylol compounds, 
with amino hydroxyarylsulphonic acids. Fur- which are obtained in the usual way for 
thermore there may be used as initial example by reaction with formaldehyde, and 
materials tetrazaporphin derivatives contain- also in the form of the corresponding methyl- 
50 ing amino groups which can be obtained by ene esters or ethers, the dyes obtainable 115 
reaction of tetrazaporphin sulphonic acid according to this invention are eminently suit- 
chlorides with aromatic amino compounds able for dyeing and/or printing material, for 
which have at least one further amino group example textile materials, such as fibres, 
or at least one nitro or acylamino group, the threads, flocks, woven fabrics and knitted 
55 nitro group being converted into a primary fabrics of native and/or regenerated cellulose. 120 
amino group in conventional manner, for Furthermore, the new dyes or their 
example by reduction by means of sodium methylol compounds may also be applied to 
sulphide, or the acylamino group by splitting the material to be dyed in the usual way in 
off the acyl radical. the presence of acids or acid-reacting com- 

60 Hydrazines substituted by alkyl or acyl pounds, for example salts of strong adds and 125 
groups include methyl hydrazine, N,N x -di- weak bases, such as ammonium chloride, to- 
methyl hydrazine, acetyl hydrazine, hydrazo- gether with hardenable ammoplast-forming 
dicarboxylic acid amide, maleic acid hydra- substances or the precursors of such sub- 
zide, phthalic acid hydrazide and N-amino- stances, possibly together with aldehydes or 
65 ethyl urethane. compounds giving off aldehydes, for example 130 
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formaldehyde, and fixed by means of a heat 
treatment. This may be combined with a con- 
ventional treatment, for example a finishing 
treatment, such as creaseproofing chintzing or 
shrinkproofing. Obviously, levelling, wetting 
and hydrophobing agents, plasticisers and 
finishes as well as plastic dispersions may also 
be added in this process, and the dyed and/or 
printed materials may be subjected to a 
mechanical treatment, for example embossing, 
calendering, frictioning and possibly an after 
treatment at an elevated temperature. In this 
way, textile materials of natural, regenerated 
or synthetic fibres can be dyed or printed and 
finished in a single operation with the aid of 
the new dyes. With the dyes according to this 
invention the material can be dyed with ex- 
cellent fastness to wet treatment in a few 
minutes and at the same time finished. With 
the conventional dyes a considerably longer 
time is necessary for this purpose. 

The invention is illustrated by, but not 
limited to, the following Examples in which, 
unless otherwise stated, parts and percentages 
are by weight; parts by volume have the same 
ratio to the parts by weight as the litre, 
measured under standard conditions, has to 
the kilogram. 



[copper pKtholoc^omnfi 




Example 1 

40 parts of a dye obtainable by reaction of 30 
one mol of copper phthalocyanine-^ 1 ^ 11 , 
4 ul -tetrasulphonic acid chloride with three 
mols of 4-acetylammo-l-ammobenzene-2-sul- 
phonic acid and subsequent saponification of 
the unreached sulphonic acid chloride groups 35 
and splitting off of the acetyl radical, are dis- 
solved in 300 parts of water, and neutralised. 
This solution is allowed to flow while stirring 
into a mixture, cooled to 0°C, of 16 parts of 
cyanuric add chloride, 100 parts of terra- 40 
hydrofurane and 400 parts of water in small 
portions. Then the cooling means is removed 
and the temperature of the reaction mixture is 
allowed to rise to about 15°C. After a reaction 
period of five hours, 30 parts of an aqueous 45 
solution which contains 8.5 parts of hydrazine 
hydrate and 15 parts of crystallised sodium 
acetate dissolved therein are added and the 
mixture is stirred for about 20 hours. After 
adding 130 parts of potassium chloride, the 50 
deposited dye is filtered off by suction and 
dehydrated by washing with alcohol. Its 
sodium salt dissolved in water with a pure 
blue colour. The empirical formula of the dye 
suggests the following structure: 55 



HH-HH 2 ] 



Cotton fabric is padded with an aqueous 
solution which contains in 1000 pans 20 parts 
of one of the above-mentioned dyes, 50 parts 
of 13^imethylol-5-methylperhydrotriazone- 
(2) and 8 parts of monoarmnonium phosphate. 
After squeezing out and drying at 70°C, the 
fabric is heated for 7 minutes at 145° to 
150°C After soaping, turquoise blue dyeings 



of outstanding light fastness and excellent wet 
fastness properties are obtained. 

Example 2 
A solution of 10 parts of cyanuric acid 
chloride in 100 parts of tetrahydrofurane is 
stirred into a mixture of 250 parts of ice and 
150 parts of water. Then a neutralised solu- 
tion of 33 parts of a dye of the formula: 



65 



70 
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in 500 parts of water is gradually added and 
the mixture stirred for about one hour at 0° 
to + 5°C. Then a solution of 5 parts of 
hydrazine hydrate in 20 parts of water is in- 
troduced into the mixture and, after another 
hour, a solution of 12 parts of crystallised 



sodium acetate in 20 parts of water. The 80 
whole is stirred for 15 hours at room tempera- 
ture. The dye formed is salted out in the 
usual way, filtered off by suction, washed with 
aqueous sodium chloride solution and dried. 
The new dye has the following structure: 85 
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If cotton fabric is treated with this dye in 
the way described in Example 1, turquoise 
blue dyeing fast to wet treatment and lighr 
are obtained. 

Similar dyes are obtained in an analogous 
way when starting from tetralrisamino copper 
phthalocyanine tetrasulph onic acid or bis- 
aminomethyi copper phthalocyanine disul- 
phonic acid. By using equivalent amounts of 
the corresponding nickel or iron compound in- 
stead of the copper compound specified in the 
first paragraph of this example, and proceed- 
ing otherwise as explained in the first para- 
graph, turquoise blue dyes of somewhat more 
greenish shade are obtained. 

Example 3 
A solution of 50 parts of the disodium salt 
of copper phthalocyanine disulphonic arid-(jB- 
a m in oethyl)-amide disulphonic acid in 300 
parts of water is allowed to flow gradually at 
0° to + 2°C into a suspension of 18 parts of 
cyanuric add chloride in 200 parts of terra- 
hydrofurane and 250 parts of ice-water and 
the whole is thoroughly mixed with an impel- 
ler for one to two hours. The mixture is men 
stirred with a solution of 7 parts of hydrazine 
hydrate in 30 parts of water and then with a 
solution of 27 parts of crystallised sodium 
acetate in 50 parts of water. The whole is 
stirred at room temperature until the pH does 
not change any more. After a reaction period 
of about 20 hours, the solution is introduced 
into 2000 parts by volume of an aqueous 
saturated sodium chloride solution, the 
deposited dye filtered off and dried under re- 
duced pressure at 30° to 35°C, or the filtered 
material m a d e into a paste with ethanol, 
filtered off and dried in the air. 

Cotton fabric is padded with an aqueous 
solution which contains in 1000 parts 20 parts 
of the dye described in the first paragraph, 50 
parts of the dimethylol dihydroxyethylene 
urea and 5 parts of ammonium nitrate. The 
material is then squeezed out, dried at 60° to 
70°Q heated for 5 minutes at 150°Q soaped 
and dried. A wet fast and light fast turquoise 
blue dyeing is obtained. 

The copper phthalocyanine derivative used 
as initial material in the first paragraph of this 
Example is obtainable by reaction of 1 mol of 
copper phthalocyanine-3,3 S3 ",3 1 "-tetrasul- 
pbonic acid chloride with 2 mols of acetyi- 
aminoethylamine and saponification of the un- 
reached sulphonic add chloride groups and 
the acetyl groups. 

If 1 mol of copper or nickel phthalocyan- 
ine-3,3 1 ,3 ll -trisulphonic acid chloride, mono- 
chlor copper phthalocyanine-3,3 1 £ ^-trisul- 
phonic acid chloride, copper phthalocyanine- 
4,4 l ,4 u ,4 lu - ox -3^S4 l S4 m -tetrasulphoxiic 
acid chloride or nickel phthalcK^anine-3^ 1 , 
3 lx ,3 ul -tetrasulphonic acid chloride is reacted 
with 1 to 2 mols of acetyla minoethylamine, 
the acetyl compound saponified and the reac- 



tion product obtained used as initial material, 65 
there are obtained in the manner described in 
the first paragraph of this Example similar 
dyes giving turquoise blue dyeings with 
similar properties. 

Example 4 70 
25 parts of the dye obtained in Example 3, 
paragraph 1, are dissolved in 300 parts of 
water with the addition of dilute sodium car- 
bonate solution at a pH of 7 to 7.5 and stirred 
with a solution of 10 parts of hydrazine 75 
hydrate in 20 parts of water. The alkaline 
solution is men heated at 90° to 95°C until 
the pH no longer falls. 

The reaction product is salted out, filtered 
off and dried. A turquoise blue water-soluble 80 
dye is thus obtained which contains no 
chlorine. 

By using methylhydrazine instead of hydra- 
zine hydrate, a similar turquoise blue dye is 
obtained. 85 
Example 5 
25 parts of the dye obtained in Example 3, 
paragraph 1, are dissolved in the way de- 
scribed in Example 4 and stirred with a 
neutralised solution of 10 parts of 1 -amino- 90 
benzene-4-sulphonic acid in 50 parts of water. 
The whole is men heated to 90° to 98°C and 
a pH of about 7 maintained by adding dilute 
aqueous sodium carbonate solution. The mix- 
ture is allowed to stand for about 5 hours, the 95 
dye is salted out, filtered off and dried. The 
water-soluble dye is free from chlorine. 

l-Ammobenzene-3-sulphonic acid, 1-amino- 
benzene-2,4-or-2^-disulphonic add or aniline 
may be reacted instead of l-amino-4-sul- 100 
phonic acid with similar results. 

Example 6 
50 parts of tetraphenyi copper phthalocyan- 
ine trisulphonic add-(#-ammoemyl)-amide 
trisulphonic add are dissolved in 500 parts of 105 
water at a pH of 7.0 to 7.5 and introduced 
with very rapid stirring at 0° to + 5°C into a 
suspension of 18 parts of cyanuric add chlor- 
ide in 300 parts of ice-water in small portions. 
After remaining for 1 hour, the mixture is no 
stirred with 35 parts of a 10% aqueous hydra- 
zine solution and a pH of about 6 is main- 
tained at room temperature by the addition of 
dilute aqueous sodium carbonate solution. 
After standing for 20 hours, the reaction pro- 115 
duct is salted out, filtered off and dried under 
reduced pressure at 40° to 50°C A water- 
soluble dye is obtained which dyes cotton fast 
green shades in the presence of hardenable 
amraoplast-foiming substances and add-react- 120 
ing compounds. 

The compounds of the following formulae 
may be reacted in an analogous way instead of 
the tetraphenyi copper phthalocyanine deriva- 
tive used in paragraph 1 of this Example. The 125 
dyes dye cotton in tie shades indicated in the 
table: 
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formula 



Shade on cotton 



(HO^M^aphwyl copper pklhalocy^nt^SO^NM^M, NH^ 



green 



CHO s &^-^tet,aphtn^l copper phthaloc 7 aninc)—^So 1 NH-^^ *) t green 
(HCS^-tU^ph^yl copper phrholocyanine)— £so a tiH-^- NH*^ 



CHo s S)_(tet.. a phentf nick-el |*chalocyAaint)-(So 2 NH-£j NK * J 



green 



green 



(Ho.S^dLphavyl copp« phtt,aloc Ya ain e )_{so, NHC^ WH^ blue-green 



blue-green 



Example 7 

A neutralised solution of 25 parts of the compound of the formula: 
(HO,S-)— (-tetraphenyl copper phthalocyanine-)— (-S0 2 NHC-H 4 NH 2 ) a 

5 mr? ° f ^ ter an< L a soI ? ti0n of 12 1,1113 obarined which dye cotton fast green 30 

parts of the secondary, condensation product shades. ° 
from 1 mol of cyanuric acid chloride and 2 WHAT WE CLAIM IS- — 

™?iL of Q hydrazine in 200 parts of water are 1. Any tetrazaporphin ' dye, preferably 

10 T^rfLf%^ 7 - h *^ 8 °Jj o9 £ C - solubk m ^ter, wWch contain^ aSe? bj 
i?„° f6 r 7 BJnamtamed by adding dilute way of an amino group, at least one grouo of 35 
aqueous sodium carbonate solution. After a the general formula: *^ P 

reaction period of several hours, the reaction 
product is salted out, filtered off and dried at 

a low temperature. A water-soluble green dye ✓X 

15 is obtained. 3 
A similar dye is obtained by dissolving 25 
parts of the dye obtained according to N—C N 
Example 6, paragraph 1 and 10 parts of Y 
hydrazine hydrate in 300 pans of water and T 

20 heating for 8 hours at 90°C. This dye is 

i?™^" 51121 f*?*5 0ff "» d . dri" 1 - ^ which X denotes the radical of hydrazine or 

. 10 parts of one of the dyes obtamed accord- a hydrazine substituted by alkyl or acvl 

£fj;° P^^P h 1 ° r # 2 of this Example are groups, and Y denotes a cUorinTor brorSne 40 

« i°° ^ ° f J a ,. 40 % formaldehyde atom, a hydroxyl group, a sulphhydry L mZ 

25 solution and, after adding 10% sodium a sulphonic acid £oup, a priLrT^coSS 

hydroxide solution, stirred at a pH of 9 to 10 or tertiary amino group, an ethlr ctoud^ 

at room temperature for 24 hours. It is then thioether group or the radical of hydE'or 

salted out, filtered and dried at low tempera- a substituted hydrazine. nyarazme or 

ture. Dyes containing methylol groups are 2. Dyes as claimed in claim 1 substantially 
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as described in any of the foregoing Examples. 

3. A process for the production of dyes of 
the tetrazaporphin series wherein one mole of 
2,4>6-tribromo-6r tricMoro- 1,3^5-tria srine is 
reacted at temperatures of up to 40°C in any 
sequence with (a) one mole of a tetrazapor- 
phin dye, preferably soluble in water, contain- 
ing at least one primary or secondary amino 
group, and (b) one mole of hydrazine or a 
hydrazine substituted by alkyl or acyi groups 
to form a binary condensation product. 

4. A process as claimed in Hai'm 3 wherein 
the halogen atom still present in the triazine 
ring of the resultant dye is exchanged for a 
hydroxy! group by hydrolysis, or for a sulph- 
hydryl group, a sulphonic add group, a pri- 
mary- secondary or tertiary «tnm<> group, an 
ether or thioether group, a radical of hydra- 
zine or substituted hydrazine by treatment at 



temperatures of up to 100°C with a metal sul- 20 
phite or a metal sulphide, ammonia, a primary 
or secondary amine, an alcoholate or a mer- 
captan, a hydrazine or a hydrazine derivative. 

5. A process for the production of dyes of 

the tetrazaporphin series substantially as de- 25 
scribed in any of the foregoing Examples. 

6. Dyes of the tetrazaporphin series when 
obtained by the process claimed in any of 
claims 3 to 5. 

7. Textile materials which have been dyed 30 
or printed with a dye of the tetrazaporphin 
series as claimed in claim 1, 2 or 6 or with a 
methylol, esterified methylol or etherified 
methylol compound thereof. 

J. Y. & G. W. JOHNSON, 
47, Lincoln's Inn Fields, London, W.G.2. 
Chartered Patent Agents, 
Agents for the Applicants. 
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